Effects of cyanamide and acetaldehyde accumulation on the locomotor stimulant and sedative effects of ethanol in mice.
Ethanol administration induces both locomotor stimulant and sedative effects depending upon blood ethanol concentrations. Recent studies in rats and mice suggest that acetaldehyde, the first product of ethanol metabolism, might be involved in the expression of both the stimulant and the sedative effects of ethanol. A number of studies have used the drug cyanamide in an attempt to clarify the role of acetaldehyde in the behavioral effects of ethanol. The results of such studies are, however, difficult to interpret because cyanamide is an inhibitor of the enzymes catalase and aldehyde dehydrogenase, two enzymes with opposite effects on brain acetaldehyde concentrations. This study was aimed at clarifying the effects of cyanamide on ethanol-induced locomotor stimulant and sedative effects in Swiss mice. The locomotor stimulant effects of ethanol were measured in standard activity boxes, whereas the sedative effects of ethanol were quantified using the loss of righting reflex procedure. Cyanamide prevented the locomotor stimulant effects of 2 g/kg ethanol, although this was mainly due to a potentiation of the inhibitory effects of ethanol as evidenced by a prolongation of ethanol-induced loss of righting reflex. Additionally, 4-methylpyrazole, an inhibitor of the enzyme alcohol dehydrogenase, prevented these effects of cyanamide. It is concluded that in vivo the effects of cyanamide are predominantly due to the inhibition of the enzyme aldehyde dehydrogenase, rather than to its effects on catalase.